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The Transmission of Technology Across National Boundarics

———— i —

In-thc general debate on foréigﬁ ownership and.'
¢ .lian sovereignty, the quesfion'of the tfansmission of tech-
nelopgy has been la:gély overlooked. This is unfortunate Eccause
douens to technoloﬁy may have more to do.wiih indqundchcc than
ho. the fact of ownership. '~ Canada's Churchill Falls power pro-
jeet - the largest single-site source of power in the western
warld = is an informative case in point. Five of the ten tur--
bines and generators were supplied by Canadian General Electric -
n.majority foreign-owned subsidiary, while phe-qpher five were
5upplied‘by Marine Industiies'- a Montreal-based, "indepépdent"
Cunndiun.firm. Marine‘Inaﬁstries; a relative newcomér to fﬁe
ficld of power generation, did not have sufflcncnt in-hous
tc;hnology to handle thc progect and~had to sccu:e‘1t=undcr
1iccnsc~from a forecign suppller. Canadian'General Elect;ié .
on the other hand had dcvcloped a 51gn1f1cant Canadlan basc of
technology in thc field and was able to proceed from its own
resources with relatively li;tle parent cowpany assistance.
The nature of the project required a good deal ofltechnical

discussion between thc two firms,.siﬁcc'all the turbincsﬁand

Lo dtOXH had 1o be ablc 1o operate 1ntc*dcpendont1y The

resulting technical dlscuq sions took place uot 'so much bchLen
the two contracting firms, but between CGE's.Canndinnwtcchnicians

and counterpart personnel from the foreign licensor.




The point ﬁo be made is that Canadian-owncd firms,
securing technology through license agreements,. may.be more -
cnnntrﬁincd by and dépcndcnt on their licensors, thah.fbrcign
usbnidinrics are on their pareﬁts. The qudstion‘ﬁas.secﬁcd
worth rescarching in the light of the growing recognition that

ceanomic gfowth in the developed world is fueled_laréely;by'

technological innovatien, and that most multi-national firms,

arc in the vanguard of techmnology.

This article then is about technology, or, more

spccifically, how some large divisionalized firms manage the

krnnSmissioﬁ process across nafibnal.boundaries,.and'hoﬁisﬁqllcr
domestic firms compéfé against them. It is.the resulf_of field
interviews with th:;e ia?ge divisionalized firms,. Canadian
General Electfic; Wesfinghoﬁse Canada and Generai Séecl Wares.
The former two are U,S.-owned subsidiaries while the latter is

a Canadian-owned firm in compefition with'thgh; Some -informa-
tion was also obtained from othér.Canddiaﬁ-QWnca firms.in the
industry. The tcrm;ifraﬂsmission_of tcchnolégy merits closer:
definition. The focus of this paper is on how ideas'originnting
in research centros are transferred to préduct;diwisions and
how the divisions in. turn influence the direction of‘réscﬁfch
activity. Translating idoas:intbvproducts, hdw6yqr, is ﬁ0§
entircly a matter of scientific dialogue. . It‘a]sd.invblves
quite pragmatic ingredients, such as‘proﬁuct desipn, proccss
design and the development of tecoling, as-well as. the wmajor
uncortnjntjgs of warket development, An attempt hﬁs-bbcnfmadc

to touch on all these considerations,
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1. Technd]opy in the Larpe Divisionalizcd Firm

Gcncrallzlng from a samp]e of thrce firms is neces-

sarily hazardous, but perhaps not so much SO whcn therc is cv1dcnce

that their problems may be represcntative of a large ‘number of
other firms.. Of the top SOd-q.S. industrial firms, for example,
430 operate with divisional, profit centred structures, while

}0 are more specialized and ccﬁtralized. Thé gitﬁﬁtioﬁ in Canada
is not.tOO'dissimilar as the fdllowing_iﬁformation.illustratcs.

Features of 85 Lafge Canadian Firms.

"Foreign-owned Cana&ianqownedl. Total
divisionalized ' 18 o 27 45
ccntrmllaed : 19 (9)y . ’ 21-(12) 40 (21)
total. . 3T 48 .., 85
( ) = raw materials based firms

D1v151onallzat10n has been a popular, though not
nccesshrily,proxltable, approach to growth., It has also provided
a diversified base for rcsearch activ1ty'1n many flrms, of which
GLE and Wcstlnghouse might be regarded as.typicala Thesc.firmsf
have developed enviable rescarch combctcncé and a high skill
in managing the transmission précés;; so-mﬁch so tha%_the diVi“
sions and subsidiaries of thesec firms are-garf of a much'more.

.

dynamlc chain of technolog*cal commun1cat10n than are thelr
Canadian-ownod compctitors hho secure th01r tcchﬁology in thc
open mnrkcf»ﬁhrOUGh aTrms lcngth 11c0n51ny aqrccnents,

’ ' The hoart of Guncrq] Electric is at.Schcnoctddy. )
Westinghouse's counterpart reseaxrch ccntré_is in Pit%sburgh‘
Tt is from these laborataries that the_sccds{pf iﬁnovﬁtibn:arc
injected into the corpérutb-systcm. Gcgornl‘ﬁ]ééﬁric}s EOrporatc

rescarch centré, {or exawmple, cemploys over 600 key scientists,

and it s estimated.-that the annual c¢ost per scientist-including




cating purties. Partly for this recason, Loth GE and vestinghousc v

é;pport staff, workshop facilitieg for experiméntatiﬁn, and
othcr overheads, ranges between $70,000 ﬁnd $100,000, The
head of éorporétcfrescarch reporf; directly.to.G.E:fé'éop
vxyvutivc bddy, enjoying the same status as the‘ninc group
vice-presidents cach of whom supervises scveral product divi-
s{ons. This siructure'enables a v;tally nécessary éutonomy
of action within the centre. It is counterbalaﬁced by a
unith budgeting systen, However,'théh operafes to‘ticjfhc
nqtivitips_of»the,centre more closely to the needs of the
product:divisions. |

| ‘The ‘Westinghouse corporate structﬁre.differs,“of
course, buf; there also, particular attention has been-paid to
linking the aéfivitiés of thé research centre to the needs of
the product divisions. This is ong vifal lesson both firﬁs
have learned from their experience with central research labora-
toricsz specific mecasures have to be tékcﬁ to -ensurc a‘dggree\
of direct relevance betwecﬁ the activities of the rescarch
centre and the commercial needs of the firm. Tecﬁniqqés for
improving thc-accuracy, breadthAand spéed ofrinformatioﬁ flows
from the centre through the-sﬁgccssiVe»stages;of prodtcf‘dgsign
and dcve]opmént, piiét production, mnrkgf.tcsting, product
launch and feedback are also critical. Managing this complex
fwo—&uy trunsmissién process poses dwcﬂﬁllcpgc éf'majorfdimgnsaoﬁs;

Effective communication of research fiﬁdiugs

requires @ mutual scientific competence between both couwmuni-

T - Chem e et s e [P " * v - —— s e e




“have followed the approach. of centralizing fbasic'" research

at the corpdratc‘levcl-and de-centralizing product development

laboratories to the divisions. Centralized basicvresearch
¢apitalizes on the value of scarce ideas, while the decentra-
lized laboratorics provide the competence needed at divisional

lcvel to promote clearcr communication,

.
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A. budget and plaﬁning procédureS'

How can-one avoid having the central lab expend
its cncrgy on matters that are trivial tb the'diﬁisions? |
How can dupllcatlon at the d1v151onal and central labs be
prcvcntcd? How can the central lab develop a- coordlnated
ldng'and short term research program if 1t ha§ to Tespond
aiwa;s £o<fhe needs of the divisions? How can the floQ.5f~
évér;séarcé ideaé be stimulated?

Many of these queéfions are ansQered tﬁrouéﬁ the
budget and plannlng pr0cedures at the central lab. The pro-
cedure at one firm was that the total research budget for any .
g1vcnvyear was fixed thropgh dlscu551on~betwe3n the research
dircctor'and;the-iopieketutive‘gioup in the compaﬁy: The. -
top management then handed the p;odu#t divisiohs a foimula-
based assessment for about half.of the ﬁentre's requireméﬁts.
Division managers had no say in- the amount ofrthis asééésment,
‘The résearch centre could éount cn.it.and>coﬁ1d'u§e it to
finance prpgrimslﬁhat were uh&ertakgn at it; own_iﬁitihtiveﬂ

Thc other half of the centre's budget came from

contract funds, of which about.half.wcre derivcd from pgovernment

agenciles and half from the product divisions. Lontrqct rcscaxch

‘could arise.at the centre's initiative or at. tho 1n1t1atlvc

of the product division. In-any~event it must involve con-

census as to content; purpose and cost. As a result; bcfore
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tht contracting proccsé got underway, the diVisionssneedcdf

to know what the centre planned to do with the assessed funds.

. And, of course, the centre attempted to accommoda*te, to a

point, the interests of the divisions in-thé~formulating.bf"
its prcliminnfy plans. The point to be made, however, is
.thut_ihc rcsea;cﬁ centre had tﬁe finai.say in how if‘would
spbnd jts assessed funds. What thc:divisions were unable

to bonQinGe fﬁé centre to do, they had eitﬁdr to.do themselves
or pay for under Specific‘contraét~with the centre, ‘?roduct 
divisjons scldom went éutside-the gdministrétive unit of the
fivm to secure research help. .- . -'~1.~'_ .

.A§th69gh the budget ahd~plaﬁning‘prépcdure of the-

other firm differed in its details, it also piaceé a portién'
of ‘the budget under fhe control,of the,c§ntré1aﬁd é'portidn

to be nscd.oﬁ brojects specified by the product divisions.‘

~

“This division of the budget .reflected thb‘regoghitiohiﬁy'both

firms that the research centre had to preserve itself as an
organism, and maintain its contact with the scientific com-
munity in order to serve the divisions effectively.

B, opcrating the centre
The rescarch centre is one aTea. wherd decentralization
b : ‘ S , : - SN
of~rcsponsibility is imperative, How doesfonc mdintqin an.
ntm05phcrc.of sciohpjfic discipline on thccoﬁc‘hnnﬂ;aud iﬁdiVis
(dun] initiative and rcsponsibility*onrth otﬁcr?‘_How"docs.oné.

Carrange for a-xeasonable carcexr progres¥ion for researchiscientists?
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How arc scientists kept up fo date in their fields of spéciali-
.zntion? "Should the centre bc organized by discipline or by
project - i.c, pcrmdnent or a transitory associations? Can a
ucionfist carry his own brainchild through to the product-stagci;
| Th'ese are clusive issués~and nd'gcneralfrulcs éan
'possibly capture all the nuances of the comﬁlcx éssqcia£ions
involvedf Rigidity tends to be dysfunpfional. ‘Creative insights
are rare; even amongst the tréined they arise often-in mavérickJ
personalities. It takes a perceptive administrator to ‘detect
brilliance_and foster it.across normal-organiza;ional_qhannels.'
A numbér‘of useful praéticeg were observed iﬁ échcn;ctadx and
Pittsburgh. _ '.‘ ' o .
i, Highly éeli_ective hi'ri_ng pblicvie's;:in.vo.ly_in_g'n
.récruitment of Ph.D's from.tﬁe léading univer-
.sitieﬁ, maintained a ﬁigh'lével of competence
at the centre. 'f .
ii, A highly devélobea computer‘gearch'pfogram
moﬁiforcd abstradts froh”Scieﬁtific joﬁrnals

uSipg the key word principle. Scientists were

-
.

kept informed of the writings ‘and experiments
of others within their arcas of speecial interest,

and were encouraged to-publish themselves.)

LY 7
’_l-
[ vy

Opportunitics for advancement to-mnnugcriqi posi-
tions witﬁin the centre were nccgésnrily,]imitcd;
Some scicntists byAviftnc ofhthcir_disposﬁfion,
preferred in any event. to stay Qon'thc bohch“,
but_othch §ptcd t0~mo#c into the p#oﬁuct‘divj}

sions aflter five - to ten years at the centre,
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b) Others chose to follow a particular pibco of

a) Some scientists joined the centre with such
a move already in mind, were assigned projects of
special intercst to. the prospective division, and

stayed less than three years.

research that had captured their interest through
to the product and mérkct‘stagc.‘ This often

involved, first, a move to the divisional 1lab,

and second, a move into produ;tlmanagemepﬁ.‘

¢) Yet others moved into~ﬁfodﬁct difisioﬁs either
as’'a ﬁode of research speéializéficn-oT as a com-
plete changé-of activity. Such'moves.wefe_usually-
made before age 35-40, because otherwise one's . - ~ o
value as a resegrcher began_ﬁo butweigh one's -
potential~value as a mangger, and aﬁ equivalent

salary move became more difficult.. |

The oxganizaficn of the centre'tcndadgtq.emphasi:é

:groupings by scientific discipline. Ilowever, this

steady state posturc was often interrupted by the
necd for intexrdisciplinary teams to work on pro- -

jects initiated by product divisions. Individual

“scientists often had several projects going.on:

simuitnneously under the dircction of different
leaders, and faced difficult priority problens.

a) A rescarcher with a brainchild in.its infancy’

had to cdonvince others of .its worth, but he had .

a choice of pecople to go at. lie could try to
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persuadc his immediate supcrviso? to"aliocaté
some assessed funds to it: hq.dou1d try!,pcr~
sonally,.to get it funded throggh.thé government
ﬁor'other‘philanthropic agency. (the company éohld
"help him with contacts here): or he Could_try

to sell it to a.prédu;t division.

b) Projects sponsored fromnm thé écnt:c.may
ocﬁasionally result in';iable innovations that
. are outside thd.sphere of_difisiona1<oper;tions
(this happens less often, of course, with widely
- diversified firms). .Some-of'these end up "on

the shelf" or "for sale", But.ofﬁers‘méy-bé 
exploited by the innovating'scientists esfabiishing
‘an independent firm'with-thé"$uppﬂ:tx:nd.parti-
cipation of the-company. -

. - .t . - oy [N .

~

C. Transmitting rescarch reéuiis to fhe divisions
Effective scicntific communication-ichuircs gﬂ.absqrp-
tive compctcnceiat the receiving node. As a result there is
a tendency for the centre to comhunicate, whérever(pdssibic; through

the product division laboratories. Product.division managers and

their technical people are encouraged to visit the centre often

and discus§ the progress of prejects - they have initiated or which

may be of. interest to them. Reports arce, in any event, sent out
systewmatically by the centre, and scientists at the centre often
usce informal channels via "alumni" of the .centre who have: been

transferred to the divisions, But all of this is not cnouph.
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The dévelopmedt of new product concepté-iS‘oﬁé thing,
but deciding in advance whether they will £ill a market necd at.
a given pricc is quite another., ‘The divisions are profit centres.
Thc~pcrf0%muncc of their managers is mcasured by return on

jinvested capital, Managers do not stay in plgce very long (3-5

ycars). New products are often costly to perfect and introduce
" to the markct. They tend to Jcse money in the early years.
They hurt managerial performance. . They are resisted.

Part of the reason for resistdnﬁé iS”thit.rescarch
centres scldom do consumer research. The re5ponsevchanne1 from -
thc market to the centre is often‘blocked. When,theiproduét
undcr.dcvelopment iS‘decidéIyAnew lthis lack‘of.market informa-
tion tends to increase the rlsk at the product d1v151on levcl
“Not so nuch so, however,. wlth mlnor feature or de51gn changes
or with company versions of products whlqh competltors already
havg onAthé‘market. However, préduct_imitaﬁions and-minor;
adaptatiohé are often iniﬁiafed by the divisions,.énd a£e,‘és
a result easy to transmit, The'receiyer'is mo;e.gnxious thén.
the transmitﬁer.

.Bui how docs the centre gct sxgnlfncnnt neu product
‘idcas.into.p;oductioh if the d1v1510n is reluctant? One way
is to reducc the risk to the d1v151on by d01ng tﬂo product
dcvclopmcnt engincefing and d051gn at.the~centrc.andugolng

»

into pnlot product:on. A sccond stcp iérto'dcffnbfthc.mafkct

for the product and.to. test it w1th the output of the nnlot plant.

These activities. require at the centre Skllls_Wthh repose

largely in the divisions. Necessity, lhowever, breeds a degrec

ror e mmrmre s o vl 2D o deem s - e
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. " of imagination. One final move the centre can make is to urge

central management to form a new division, or a new department

within an existing division, to handlc.the new product.

-

.

In all these matters the tenor or climate of the
organization, largely a function of.prior.dccisions, is an

jﬁpurtunt factor. Does central management tend- to fostcr hlgh

e

risk rcﬁearch and an 1mage of tcchnologlcal 1eadersh1p7 .Arec
d1VL<10nn1 managcrs penalized heavily for losscs resultlng
“from now product 1ntroductlons or failures? Are-d1v151qna1
managers penalized for excess conservatism in_resiétiné;pofen—
tially vélmable innovations?"The conversidn,of science,intq
'markctable products is a high risk process frauaht with the
defensiveness of human 1nsecur1ty. Effcctlve management
of the process is mnre important to- the success-of the firm,
and more difficult to assure, then is'fhe actual reéearch
sclf: Those firms that do~i£ kell'pogsess a competence -
rarcly found in other institutions where research is done.

Transmisslou across national boundaries'. furuhermore 1ntro-

duces the compllcatlon of the competing nceds of n1+1on states,

443 @ o —y e
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2. Transmittinpg technology to fareign subsidiaries

The Cangdian subsidiaries of GE and Wesfinghouse
are orgnpi:cdlpn'a horizontal basis._ Tﬁey féprescnt indepen-
dent, autonomous profit centres, Theyyﬁre‘not integrated into
the uffnirs of their parent éompénics as are the Gértiéally
structured- auto subsidiaries. The pafcnt rgscafch cénfrqs“are
'widc open to the Canadian subsidia;ies at fclativcly littl

. cost., But, the availability of the centres is not the cxri-
tical issue; it is manggiﬁg the transmission process that counts,
and this scems to depend a good deal on the initiative of the

subsidiaries.

~A.  The gencral rule

In practice, the subsidiaries obtain their technology"

‘largely from their product division counterparts in the United

R Stites, and scldém from fﬁé.re;éérchicéntres.‘ Fdrfhermoré,
royaltieg paid by the subsidiaries ars credited to the
.produc; divisions to encourage a cooperafive:&brkiﬁg feiétibn-
ship. It was, in fact, often répéqted;-at both sides of'the
border, that very strosg personal friendshipﬁlhad.dpvclopcd

between Canadian enginecrs and their American couﬁtcrpafté'in
the'product divisionsAwhich.maaé the tfathgr of producf'tcch—
nology virtuﬁlly problem free. ‘ .
| Why do the subsidiaries not dcvelopffhdir oﬁnvindc-—
peudent channels to the rcécaréh centres? 1Wh§=do Lﬁcy deal

almost exclusively with the product divisions? A varicty of

explanations was offered.
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In most arcas the subsidiary docs not have the

"in-house skills to absorb. from and contribute

‘to the work of the centre. The subsidiary does

receive detailed technical reports on brojccté
underway at the centre, but.this is a one-way
process. It does not result'iﬁ'inﬁoVation by
the subsidiary. . o
The subsidiary ;s_a profit'éentrc ig scidom'as

profitable as U.S. based product divisions,

and it pays little or nothing towards. the costs
‘of the research centre. The result is<that the

"U.S. divisions are expected to carry the entire

cost of rescdrch,*since:

éj fhéy Ha&é tﬂg-gféfitg-tqiaéﬁﬁit to it,

B)'they'have a much.larger ﬁarket'poteﬁtial
for new products f10wing-from‘research;'

c) they work with established two-way liason

between themselves and the centre,- They

are expecricnced managers of innovation.

“The parent transfers other ;kills‘thah~product

technology to the subsidiary. Thesc include

related advertizing programs, cost and. quality

control systems and management training.

I A e e D ——
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These skills are transmiftedfby £he”l

* - U.S. product divisiéns,.with the'resuIt‘
that a groad, woll-oiled_traﬁSmissién
pfocess has. emerged which if has seemed
natural to use for pro&Uct technology as
well. | .

B. Exceptions to the rule .

~

* 'Reality invariably defies generalizations. The parent-

subsiaiary relationéhip is éomplex; exceptions'tofihé'gencra]
rule aré;commonplace.and at*lgast aS'interestihg as the.fulc”

" dtsclf. VWhat, fof ex;mple;;happens when thé~barent drbps %
partichlar‘prpduct line and the subsidiary.dccides to stay in?
.Wh§ does iesgarch_a@d deveiopment‘on uﬁiquely Canadian problems?
Does the Subsidiary everfinnévate? If so, can thé subsidiary
éxport.its-new product through the U.S. prodﬁét division's

marketing system? .

1, The subsidiary alone

Westinghbuse\recently stopped producing colour tecle-
vision scts. and withdrew from the sma]l_appliaqcc?markét. In
both dases tﬁé company's central préblem'was.ihadequat&.hnfkof
share - failuro:to achicve the critical mQSS’chuircd‘to sustiain
recasonable unit costs of proaucrion,»markéﬁing.ahd rescarch, -

In the casc of small appliances, however, {t was also. felt that

the level of technelogy was too low-rcsulting“in‘short lead-times -

for new products, A - rescarch intensive corporate .structurc has
trouble surviving in arcas wherce the rewards to innovation are

shortlived.

SN e ———— et i v am s o= iy mrmme s,
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Westinghouse Canada decided to gb it alone in small

~appliances. The Wcstlnghousc market share in Canada was greatcr.

U.S. and the Canadian subsidiary was not so resecarch

o than in the

fntcnsivc. With the”technology pipeline to the U,Sx‘ciosed,

the subsidiary was forced to seck liccnsc$ from other established

produccrs. These outside licenses, however, were regarded as an

‘interim step‘toﬁard the development.of in-house technology,

s
.-

and the subsidiarv'had_already selected specific prodhcfs for

wh'ich 1t 1ntended to have in- house skllls. ’

V  eeee—

Westlnghouse Canada also tTled to go it alone

in colour television where the requ1red levol of techno‘ogy was

A N L S e A et et Aty sy e

- consxdcrnbly hlghcr and again
of building in-house skills.
assistance it could incldding

some institutional markets in

agreements where the parent had been licensorn.

of a yecar, the subsidiary was in fact successful

they faced the difficult task

The parent compény gave all the
the‘transfér of certain- equipment,
the U.S., aﬁd ajﬁﬁole.series of license
Over a pbriod

in developing

a tcam of technologists capable of servicing the license agree-

ments -and developing the state of the art: in-the future,

the process was not casy.

find and key American technologists were expensive

their U.S, salaries, in

in Canada)., Furthermore, the

- siderable loss,before the

The viability of the whole project was very dépqndcnt

and the unjon attempted

wvapge demands. A prolonged

~part because of higher.
new

“to cxploit this

strike

.

However, .-

Experienced Canadians were hard -to

(25-30% above

personal

.

tax rates

attempt was terminated, at a ‘con- - |

tcam could Tcnily‘pTOVC'itsélf.A " L

on cxports,

vulncrubi]iﬁy Uy-lﬂwﬂr

resulted causing substantial

v e e = . v e cmns vt s e
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loss of overscas customers., In addition, the Canadian exchange

rate increcasc made it increasingly difficult to compcte in.

world markcts. The project was abandoned ‘in 1972,

2. Problcms unique to Canada

In the field of heavy industrial goods, the market
in‘Cnnada was on.occasion different from the U.S. mafket.'.Somc

differences were so substantial that it was necessary for some

pioﬁéorjng-rcsearch to-be done in Canada. . CGE, in fact, had two

- .

small laboratories functioning in Canada; one . .in Montreal -and
onc in Peterborough. They were intimately associated with

.corresponding product divisionm laboraﬁories in the U.S. and

aléo maintéined liason with the researcﬁ éentre., Thq comﬁény '
had in fact recently purchased a'piéne to facilitété'déiiy_traVel '
torand from ”chenéCtadj. o : ‘ —.’ o - | ’

CGERS heavy apparatus group at Peterborough contained
five product dopafﬁments which.together had thé‘prodﬁct scope
of 30 U.S. product departmeﬁts. "The only Qay ﬁe can sustain
such a wide product scope in Canada', said‘one.PcfErborough
manager, '"is to secufe'thc related tcchnojpgylfrom‘théju.sm at
low cost, If we had to develog this span of technology jn—honse
on our shlcs QOIUme, Qq'd éo broke in thefprocoss";

“"There arc some advantages on. the otﬁur hqnd from
Uciﬁg'lcss-spccinlized than the Statces, iSomctimes indus:fial"
syYstems are. put together from products ﬁade in_cnfirqi?'difforcnt
divisions down there, whereas we mnyvmake.all thérco@poﬁcnts
in Pctcrbofough. Wetve often bgcn able to sfrcnm]inc nnd.ﬁimplify
their systems desipus as-a result.: Nhntj5~muro they've cven
hg]pcd.ps do it _Thv}'vc sent down'cu&tumer indn§try.bxpgrtu

e
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to help us understand morc precisely what a given system has
to achieve..."

3. -Innovation in Canada

Some technology intensive innovations, do occur in

the subsidiaries in the manner just described, and the subsidiaries.

arc gométimcs foqnd.in'compctition with their parents. for over-
.seas conLructs...Such competitive activity, howévcr,\rcquircs
some unique development effort on the Canadian sidc.— somcthing
to éiffcre%tiake the Canadian_pfbduct fromuiis parents' line.
This in turn réquires'a measure of in-house,technologicél skill
in the suGsidiary. | |
When a produc; has.é high teghhoiogiéal éonﬁenﬁ

(i.e, imitation is difficult) the subsidiary_is'uéually“dépendent
on the parcnt for‘pipneering,work. "e let the richer Uu.S. divi-
sions pay thg research costs, Then we'gétlinﬁolfed'at thef
product development stage, often by sending one §f~oﬁr meﬁ to
work on the dcvélopment team, " .Subsidiary invb}vcmeht iﬁ thév
development process has oftén;lqd to creative adaptétions some -
what akin to-innbvafidn,_and §055iblc onlj-bccause of closé
ljason between subsidia;y ana parcnt. | -

- When the technology content of‘ﬁhe-pfoﬂdct:is low,
tﬁofin-housc skills of the subsidiary mdy_bc sufficicnt.to
develop it without parent company help. 'Tho impétus to«dd'so‘
often comes from COmpctitive activity in the mnrkot plﬁcc.
CGE, for yxnhplc, recently introduced a.lawn trimmer in Cﬁﬁudq
in resgponse to a compofjtor“s innovuriAn.‘ The parent cémpnny 
did not make n.uimilur‘movu,‘nnd CCE wn; able to éccufé.ndfuhs

to the US, market through GIii's extensive distribution system.

e e . B R T T T PN
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It might be argucd thaf, if subsidiarics could
ohtaln somc OUCSldC technology to supplenent what 1is ava1ldblc
to then throuLh thclr parent affiliation, thcy would stand a
better chance of developing significant product‘innovations
in.relation to the cntcrprisc'as a whole. This‘raiscs the
question of whcéhcr Can;dian‘subsidiariés are:allpwcd to sccufe
tcchnblpgy from sources other than their pafcﬁts or whecther

they are "restricted' to the famil}-fold. -Answers varied®

B

widely from person to pcrson:f'"Thc_Capadian division .can go
whcrcvcr;it wants for tcchnology".l.“Thc.parenp cxpcctsvﬁs”to

‘g0 "their first, but that's the 'kind of restriction nobody minds"...
"Where elsé is thecre to go?".;.”fhe iﬁitiative dpésn't~com9

from us; it comeswfrom‘thé C;nadians. It's up to them." The
intcresting thing'about these diverse reacfions was fhat tﬁe-”
question was not viewed as a matter -of power (authority) within

the corporate system, but as a matterlof attractian.(éomﬁgﬂchcc).
Tt's rathcr like being requifcd to have. lunch in-Rarié instead

of New York. : o - - )

' The recason for this, howcvér, 1i§$'nof just1in.:hc>
competence of the parents' rescarch centres; but nlsd; and.

perhaps mainly, iﬁ the way tﬁc transmissibn_proccss is maﬁagcd.. o
The technology els CWhOJG would have to be substantially more

advanced ox substantially cheaper, - But this%docs“hﬂppcn on

occasion., In consumcr clectronics), thc_Japano ¢ did move well
ahead of the U.S, giants, and Canadian subsidiaries were cither

slow to recognize this or loathe to act on it,
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3. Technology and. the Canadian-owned Firm

R . Securing technology ‘in .a dynamlc settlng has been

shown to involve three-distinct processes:_

a). case of scarch for relevant*knoﬁiedge (which
divisionalized multi-national fi'rms_secm* to
handle very efficiently);. . ‘

b) ‘development of enduring-rolationsh&ps thrdugﬁ'
which information can fioquuickly3with‘minimum.
dgistortion; and | '

c) adaptlve strcngth at the rcce1v1ng p01nt

Do Canadian- o“ned firms fare better than fore;on

‘ subsidiarios in mangging theso processes? - The answer fof many -
is, regrettably, no! Forcigﬁ oWnerShip'in‘high:;echnology_
~industries iﬁ Canada io high: Subsidiaries with access to parent
technology make very tough_comoetitors. One Canadian.executive
who had ma?aged in both kinds of firms made the observation that:
"In the Canadiao-owncd firm we know what we want to do"buf,don't
know how to do-it; whereas in,thc'éubsidiary'ko knew how to do
it but had difficulty dcciding.wham to do."™ The diﬁfofcnce3is_
access to detailed technology. . S
‘Conadian-oﬁncd f{}ms, in the abscnce of'foreign'
ownership rfcs, tended a) to séekftcohnology onaor liccnsc'A_
usﬁallf fron forcign-1ic¢n§ors;Ab)“to;bpefato‘chuough the ..
;distortion of transitory and ofiten érms?longth relhﬁionshipo;

and- ¢) to overlook the development of in-housc adaptive skills




Licenses seémed to fall into threc general fyécﬁ:
1, Ail technology currently developed or to-be
devcloped by the liccnsor'(sometimgs‘incruding his.branﬁfnﬁhé).

2. AllAtcchnq;bgy'nowdin place by thoAliccnsor>
(thc licensce must havg~in-h6use skills'tovdevclop future c¢hanges
himself), . B |
3. License for a speC1f1c patented product, com=
poncnt 0T process (1n widespread use by most major flrms)\ |

'The first type often contalned restrlctlve‘clauscs

for the defense of the licensor, in regard to such things as

+market limits and prodgqt adaptatlonsa The tendcncy for Canadnan-

owned firmsAkas to opt for this‘type of license,. and t0'11censc

as many productsAas:possible from the same450urcc iﬁ.Ordcr to
minimize problems ef,t:ansmissicnq’ ln the.word$iQ£Tenc Canadian
executive: ‘'Licensing is like marriage. You maf hold a iicgnsc»‘

but that doesn't solve all the problems~thaf'arise. You bave

‘to work at it.'" Presumably; bigamy 1s that much less managablc

What was more dlscouraglnc was that many Canadlan
firms. had not deveIOpcd.ln—house'absorption skllls"and‘re~
maincd chondont on the licensor for even minor: chﬂngcs in
technology., Oflon the ilccnsor would scnd SkllJCd‘tCChnlC1ah5
into the Canadian firms to-irom out pr0bi0ms.dufing the start
up of "a new product or the introduction of:somc‘ﬁcwifcntur¢ 
Canadian firms recediving this hclp-dcvelopod>whut oﬁd'cxuqu
tiVu‘Jcscribod as .a ”forcmmn ﬁénta1ity in munugcmcnt”d:-Opofd-'

tions tended- to be run on a day-to-day basis. Managers had
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so littlc control over the speed and direction of. the licensor's

" research, that they were gencrally unable to formulate intc-

grated long-range plans. o .

Furthecrmore, thé cost of technology to thcse'firms
on fhc-opcn market was probably higher than tﬁé cost through 4
a single administrative unit, such as a multi-nationgl enter-
prisec; the speced of transmission was pfobabiy<5 ﬁood dc&l sl§wcr;
and thc rangc nm*rowcr. As a Tesult thc.Cunadian licensce wds

usually forccd to opcrate with thln managcmont in ordcr to match

costs with the ‘foreign subsidiaries. Exports were minimal in

Lhcse conditions since the Canadlan llcensoe had nelther a

cost advantage nor a- product advantage 1n 1n£ernatlonal terms.
In addition, a major risk accrued to such licensces (i:e. those
ope;ating without in-house téghnology): the failure of the
licensor to keep up with competitive feﬁhnolpéy EOUId leave

them powerless to adapt ‘to changes in the market.

A. Why don't Canndian firms build in-house‘tc;hnolpgy?

If it is costly and tisky to qurﬁtc'a business with-
out in-housc technology, why.do many Canadian-owncd firms insist
on doing it? The answer sccms.to be phag good‘produdt or
process téchnology is. difficult to acquire in fhc open mﬁrﬁct

‘and there is hence a real fear of severing the.cord. To change

i . -

from a licensce policy to a policy of building in-house ‘tochnology
1 _ ng ; , gy

"also requires a sizcable commitment of funds that the former

policy scldom generates., Under present patent and anti-trust
laws, -there are two transitional approanehes open to. Canadian-

owncedi_firms.

A
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: 1. Undertake specific, product-related, rescarch

projects, or

- ' 2. Makc a permancnt investment in research and
| product. development pefsonqelt
Tﬁe first approach is the one most encouraoed by
the plecemeal rcscarch 1nccnt1vcs offered on a prOJcct basis
by the Canaelan government: But %t.lsva plecemeal app:oefh,
and conscquently sufférs from a number qf.defieieneiesi
a. the marginal cost of the projecf to the firm will be higher

than it would be if in-house skills were in place first.

,b.' the:préb%bility of_;uccess‘may be lower than it would be
in a subsidiery.. Lack of p%ipf experieﬁcex héste,iand fhe 
unccrtalnty induced by Lren51tor1ncss w111 all contribute.

’: _ Thc Subszdlary, on the other hand is likely to have had some

prlor capcrlcnce and to have recourse to the parent in the

» K event of unforeseen difficulties.

| ¢, if the rosearch involved a 51gn1f1cant new.product the. .
Canad]au—O‘ncd firm, duc lo its hlstory of followershlp may
facc consumer reluctance when it tries to play the catalytnc
rolc in the. diffusion proccss.; The flrm would'ylkcly’predlct

. lower potential inerementul sales than.wopld e subsidiery.

“For all fhcse recasons, new product. dcvolonmcnt
projects “have seldom w11h<Lood Lhc .Tigours of coet bcnoflt
anu]yﬂis.py‘&anudJun—owncd firms., Jt is'the subsidiuricg,.in
a1l likelihoed, that have upplnvd most frcquontly under the

-

“Canadian governmentls rescarch dncentive leg:s]ption.

 esiates e TUREE STRp e
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The seccond approach implies a major corporate .
commitment not just to the notion of ongoing research but to

an integrated strategy of competition by innovation.  In order

to achicve the research compétence for such a stratcgy, Canadian-

owned firms would have to build two structures:
1. Controlled access to cchtrés of research, and
2. In-house absorption cavacity
.Thc task of settiﬁg theh in'placé, howevcr;'is
both difficult to do, and difficult to justify by.ndfﬁal coét-

benefit analysis. What it seems to require is not merely

- executive recognition, but a sense of conversion - a sense of

mission, ﬁnd a viable écéle of opefations. " These réquifqmcnts
constitute a formidabig and costly barricr. But it is a
barricy which musti bhe crossed if Canadian-owned firms aré

ever to‘devblop.significanf product'differcntiation. ~Those
that achipveAitvwill be in an cxce]lent‘positiqn to-pcnctrate‘

export markets (a further capital barrier) and thus reinforce

the payoff to research.

B, Is lJack of capital the main problem to Canadian-owned firms?

Some Canadian cxccutives have come face-to-face

-

with the probl)ewm and have recognized that sccuring controllced

access-to technolopy is a matter of central strategic importance.

Recognition. of this fact did not come casy; it required a ro-

versal of the conditioning generated by decades of follower-

ship:
Once exccutive who tried to do something about it

found that capital shovtage was not the only difficulty. to

e r—— s 8 s iy




e i s e e

over-come. - Finding a Canadian manager for a

research centre,

‘for cxample, -proved a major obstacle. Dcveloping in-housec absorp-

tion skills was.cqually difficult; production engincers exper-

ienced in adapting new designs werc hard to find in Canada.

Creative industrial designers? Not quite as difficult but
still a problen.

"We were trying to do something so unusual, so

uncharacteristic of Canadian industry, that the resources we

needed were simply not available in the couﬁtry.”
The result is that the Canadian-owned firm that

attempts to move into the.vanguard of technology in competition

with subsidiaries of multi-national corporatiohs)ffaces a.

formidable array of problems. That 'some firms are attempting

it is ereditable indecd, and worthy of govcrnmentasupport.

4, Implications and.conclusions

A. On the basis of this preliminary investigation,

it appcars that thc transmission of technology within an admini-

strative unit is more cfficient - in terms_of .speed, cost and

scope - than transmission across the open markct. This intro-

.

duces a systecmatic bias to the economists' established assump-
tion of "perfect knowledge'', Knowlcdge_hay.bc'fréely~dvaiﬁablc,
but the-sclcctive transmission of it is not. The bias favours

the large firm, and has doubtless.contributed to its growth

-

and divisionalization.

B, Managing the. transmission . process. is an extra-
ordinarily camplexs and sensitive affaiv. "Inscdéurity, risk and

rapid change abound, and demand an adaptive system with the
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major constraints aimed at controlling relcvaﬁce. It is com-
petence with this difficui;.prdcess‘tﬁdﬁ‘pievcnts the ldrgc
firm from.going the way of the dinosaur..

| C. Ownc;éhip can be changed at the stroke of'a
écn, but the tcchnolpgy transmission prodess.i; not easily
replicated. Divisionalized, multi-natiéqaL firms allowﬁcXtcn—
sive autonomy to their divisions - domestic And foreign - ﬁﬁd
ekpeqt most initiative in communication to qriginﬁte there.
Their strength rests less in the power of ownership than in
the attractionlof competence.

D. Canadian-owned firms aitémpting tb;ébﬁpete-with
divisionalized ;ubsidiaries have to copéwwith inefficicnt
channgls to outside tcﬁhnolog}, and higﬂitapital barricrs.fo
the dcvelgbmcnt.of.in-house'te;hholpgy. Government help along.
oné.or the other"of.these.dimensions wOﬁld accclcfate the
independence of the Canadian-owned firm. The absence of innova-
tion in C;nada is so extensive and of such';gng:duration}that
experienced rescarch technicians, proauctidhﬁcngineérs and |
;ndustrial‘dcsigncrs dre hard to find. Forms of»subsidizcd‘

training seem to be called for.

.- Piecemecal, project-oriented rescarch grants .

scem less likely to lead to product innovation than does onpgoing

support of "permancnt' rescarch centires, Governmont funding

ecosing the transmission process over time. o : ‘ : . -
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- N F. Getting rclevant informatidﬁithrough:thc various’
stages from resca;ch'centrc to product igcﬁtiOn.ana development,
pilot production, market. testing, launch and-fcedﬁéck is

complex eﬁough without placing the st;éeé under differcnt  ad-
ministrative units. Industrial rescaféﬁ activity bclbngs:in

firms, not in governments and universities, and Canada is

seriously out-of-step in this regard with the rc§t'of the

.devcfopcd world., This is not intended to imply that there

cannot be a helping rclatiénship in resecarch Betwecn governments,
ﬁniversitiés and firms. Butithe admfnistréfivc contfol 5f»
1ndustr1;l research should be in the hands of firms.

G. The opportua1ty and cllmate seem rlght to.

encourage nmore Canadian-based research act1v1;y by sub51d1ar1es.

Lanadian su

s

sidlzr1es'alre&dy'have'unrque access to parent
research centres and could well expand their role, given the

right incentives, to securec some outside tqchnology on occasion'

and to'bccome centres of technology for the entire adm:n: tra-

‘tive unit in certain sclected product ardas. Suclr centres

would provide high quality cmployment:tofcanadiahs¢ an~oppor-
tunlty f01 jﬁnovutch-skills, and a good base for cxports.g

Surely these havo more to do hlth natlonal sovcrcngnty 1nd

independence than does the fact of owncrship;‘




AUTHOR(S) /AUTEUR(S)

TECHNOLOGICAL INNOVATION STUDIES PROGRAM

PROGRAMME DES ETUDES SUR LES INNOVATIONS TECHNIQUES

A. Litvak
J.

¥
B4 Maule

Harold Crookell

R.M. Knight

Blair Little
R.G. Cooper
R.A. More

K.R. MacCrimmon
W.T. Stanbury
J. Bassler

James C.T. Mao

REPORTS/RAPPORTS

UNIVERSITY/UNIVERSITE

Department of Economics,
Carleton University.

School of Business
Administration,
University of Western
Ontario.

School of Business
Administration,
University of Western
Ontario. :

School of Business
Administration,
University of Western
Ontario.

Faculty of Commerce and
Business Administration,
University of British
Columbia.

Faculty of Commerce and
Business Administration,
University of British
Columbia.

REPORT TITLE/TITRE DE L'OUVRAGE

Canadian Entrepreneurship: A Study
of Small Newly Established Firms,
October, 1971.

The Transmission of Technology
Across National Boundaries,
February 1973.

A Study of Venture Capital
Finaneing in Canada, June, 1973.

The Assessment of Markets for the
Development of New Industrial
Products in Canada, December 1971.

Risk Attitudes of U.S. and Canadian
Top Managers, September, 1973

Computer Assisted Cash Management
in a Technology-Oriented Firm,
March, 1973.



10.

31

s

13,

14,

J.W.C. Tomlinson

Gérard Garnier

I.A. Litvak
C.J. Maule

M.R. Hecht
J.P. Siegel

Blair Little

A.R. Wood
J.R.M. Gordon
R.P. Gillin

S. Globerman

M. James Dunn

Boyd M. Harnden
P. Michael Maher

Faculty of Commerce and
Business Administration,
University of British
Colombia.

Faculty of Management
University of Sherbrooke.

Department of Economics,
Carleton University.

Faculty of Management
Studies, University of
Toronto.

School of Business
Administration,
University of Western
Ontario.

School of Business
Administration,
University of Western
Ontario.

Faculty of Adminis-
trative Studies,
York University.

Faculty of Business
Administration and
Commerce, University of

‘Alberta.

Foreign Trade and Investment
Decisions of Canadian Companies,
March, 1973.

Characteristics and Problems of
Small and Medium Exporting Firms
in the Quebec Manufacturing Sector
with Special Emphasis on Those
Using Advanced Production
Techniques, August, 1974.

A Study of Successful Technical
Entrepreneurs in Canada, September,
1972.

A Study of Manufacturing Firms in
Canada: With Special Emphasis on
Small and Medium Sized Firms,
December, 1973.

The Development of New Industrial
Products in Canada. (A Summary
Report of Preliminary Results,
Phase 1) April 1972.

Comparative Managerial Problems in
Early Versus Later Adoption of
Innovative Manufacturing
Technologies, (Six Case Studies),
February, 1973.

Technological Diffusion in Canadian
Manufacturing Industries, April
1974.

Review of project Selection
and Technological Forecasting
Procedures Utilized by Canadian
Companies (May, 1974)



15, -T.4: Litvak
i C.J. Maule

16. J. Robidoux
. Gérard Garnier

17. I. Vertinsky
K. Hartley

* 18. Jean Robidoux

19. Blair Little

20. Blair Little
R.G. Cooper

Department of Economics,
Carleton University.

Faculté d'administration,
Université de Sherbrooke.

Faculty of Commerce and
Business Administration,
University of British
Columbia.

Faculté d'administration,
Université de Sherbrooke.

School of Business
Administration,
University of Western
Ontario.

School of Business
Administration,
University of Western
Ontario.

Climate for Entrepreneurs: A
Comparative Study, January, 1974.

Factors of Success and Weakness
Affecting Small and Medium-Sized
Manufacturing Businesses in Quebec,
Particularly those Businesses Using
Advanced Production Techniques,
December, 1973.

Facteurs de Succés et Faiblesses
des Petites et Moyennes Entreprises
Manufacturiéres au Québec,
Spécialement des Entreprises
Utilisant des Techniques de
Production Avancées, décembre,
19735

Project Selection in Monolithic
Organizations, August, 1974.

Analytical Study of Significant
Traits Observed Among a Particular
Group of Inventors in Quebec,
August, 1974.

Etude Analytique de Traits
Significatifs Observés Chez un
Groupe Particulier d'Inventeurs au
Québec, aoiit 1974.

Risks in New Product Development,

June, 1972.

Marketing Research Expenditures: A
Descriptive Model, November 1973.



21.

22,

23.

24,

25.

26.

27.

28.

29.

Blair Little

J.W.C. Tomlinson

Blair Little

R.G. Cooper

M.E. Charles
D. MacKay

M.R. Hecht

I.A. Litvak
C.dJ. Maule

R.R. Britney
E.F.P. Newson

R.F. Morrison
P.J. Halpern

School of Business
Administration,
University of Western
Ontario.

Faculty of Commerce and
Business Administration,
University of British
Columbia.

School of Business
Administration,
University of Western
Ontario.

Faculty of Management,
McGill University.

The C.E.R.C.L. Foundation
200 College Street,
Toronto, Ontario M5S 1A4

Faculty of Management
Studies, University of
Toronto.

Department of Economics,
Carleton University.

School of Business
Administration,
University of Western
Ontario.

Faculty of Management
Studies, University of
Toronto.

Wrecking Ground for Innovation,
February 1973. 3

Foreign Trade and Investment
Decisions of European Companies,
June 1974.

The Role of Government in
Assisting New Product Development,
March, 1974.

Why New Industrial Products Fail,
January 1975.

‘Case Studies of Industrial

Innovation in Canada, February,
1975.

A Study of Manufacturing Firms in
Canada: With Emphasis on Education
of Senior Officers, Types of
Organization and Success, March,
1975.

Policies and Programmes for the
Promotion of Technological
Entrepreneurship in the U.S. and
U.K.: Perspectives for Canada,
May, 1975.

The Canadian Production/Operations
Management Environment: An Audit,
April, 1975.

Innovation in Forest Harvesting by
Forest Products Industries, May,
1975.




31.

32

33.

36.

37.

« . J.C.T. Mao

J.W.C. Tomlinson
C.S. Willie

D.A.Ondrack

James C.T. Mao

. John A. Watson

. Gary A. Sheehan

Donald H. Thain
Ian Spencer

John P. Killing

Peter R. Richardson

Faculty of Commerce and
Business Administration,
University of British
Columbia.

Faculty of Commerce and
Business Administration,
University of British
Columbia.

Faculty of Management
Studies, University of
Toronto.

Faculty of Commerce and
Business Administration,
University of British
Columbia.

Faculty of Business
Administration and
Commerce, University of
Alberta.

School of Business
Administration,
University of Western
Ontario.

School of Business
Administration,
University of Western
Ontario.

School of Business
Administration,
University of Western
Ontario.

Venture Capital Financing for
Technologically-Oriented Firms,
December, 1974.

Guide to the Pacific Rim Trade and
Economic Data Base, September,
19753

Foreign Ownership and Technological
Innovation in Canada: A Study of
the Industrial Machinery Sector of
Industry, July, 1975.

Lease Financing for Technology-
Oriented Firms, July, 1975.

A Study of Some Variables Relating
to Technological Innovation in
Canada, June, 1975.

The Relationships of Long Range
Strategic Planning to Firm Size and
to Firm Growth, August, 1975

(Ph.D. Thesis).

Manufacturing Under License in
Canada, February, 1975 (Ph.D.
Thesis).

The Acquisition of New Process
Technology by Firms in the Candian
Mineral Industries, April, 1975
(Ph.D. Thesis). :



38.

39.

4o.

41,

42.

43.

4y,

us.

46.

Steven Globerman

R.G. Cooper

Peter Hanel

Albert R. Wood
Richard J. Elgie

Robert G. Cooper

James T. Goode

Robert Knoop
Alexander Sanders

Stephen G. Peitchinis

Christian Marfels

Faculty of Adminis-
trative Studies,
York University.

Faculty of Management,
McGill University.

Department of Economics,
University of Sherbrooke.

School of Business
Administration,
University of Western
Ontario.

Faculty of Management,
McGill University.

Department of Commerce
and Business
Administration.
University of British
Columbia

Department of Management,
Concordia University.

Department of Economics,

University of Calgary.

Department of Economics,
Dalhousie University.

Sources of R&D Funding and
Industrial Growth in Canada, “
August, 1975.

Winning the New Product Game,
June, 1976.

The Relationship Existing Between
the R&D Activity of Canadian
Manufacturing Industries and Their
Performance in the International
Market, August, 1976.

Early Adoption of Manufacturing
Innovation, 1976.

The Causes of Commercial Failure of
New Industrial Products, October,
1977.

Japan's Postwar Experience With
Technology Transfer, December,
1975.

Furniture Industry: Attitudes
Towards Exporting, May, 1978.

The Eftect of Technological Changes
on Educational and Skill (part 11)
From the roint of Employees.
September, 1978

Structural Aspects of Small
Business in the Canadian Economy,
May, 1978.




47.

48.

49.

50.

J.W. Tomlinson
M. Thompson
S.M. Hills
R.W. Wright

Joseph Chicha
Pierre-André Julien

Ilan Vertinsky
S.L. Schwartz

K.C. Dhawan
L. Kryzanowski

Faculty of Commerce and
Business Administration,
University of British
Colombia.

Département d'administra-
tion et d'économique.
Université du Québec.

Faculty of Commerce and
Business Administration,
University of British
Columbia.

Faculty of Commerce and
Administration
Concordia University
Montreal, Quebec

Study of Canadian Joint Ventures
(Interim Reports)

Japan - 1977

Mexico - 1977

Venezuela and Columbia - 1978

Les Stratégies de PME et Leur
Adaptation au Changement (Interim
Report). Avril, 1978

Assessment of R&D Project
Evaluation and Selection
Procedures - 1977

Export Consortia: A Canadian
Study. Available at $15.00/copy
Send all orders payable to:

Dekemco Ltd.

Box 87

Postal Station H,

Montreal, Quebec

H3G 2K5

Veuillez faire parvenir votre demande a PEIT:
Please forward your request for TISP reports to:

Program Manager,
Technological Innovation Studies Program,
Technology Branch,
Department of Industry, Trade and Commerce,
235 Queen Street,

Ottawa, Ontario
K1A OHS

CANADA










